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Subintimal Angioplasty as a Treatment of Femoropopliteal
Artery Occlusions
E. Laxdal1, G. L. Jenssen2, G. Pedersen1 and S. Aune1
Departments of 1Vascular Surgery and 2Radiology, Haukeland University Hospital, Bergen, Norway
Objectives: to report the results of subintimal PTA of femoropopliteal occlusions above the knee.
Design: a retrospective study.
Patients: in the period from January 1997 to January 2002, 109 patients were submitted to 124 interventions. The
indication for treatment was intermittent claudication in 78 cases and critical ischaemia in 46.
Methods: all cases of subintimal angioplasty were prospectively registered. A review of all cases treated with subintimal
PTA for above-knee femoropopliteal occlusions were done. Primary assisted haemodynamic patency rate was calculated on
intention to treat basis and for successfully treated cases. Comparison of patency with respect to comorbidities, indication,
runoff and occlusion length was done with univariate and multivariate analysis (Cox' regression).
Results: technical success rate was 90%. Primary assisted patency rates at 6, 12 and 18 months were 43, 37 and 31%
calculated on basis of intention to treat and 48, 42 and 35% for successfully treated cases. Diabetes mellitus and critical
ischaemia were found to be independent risk factors for re-occlusion.
Conclusion: subintimal angioplasty is an alternative to open surgery for patients with femoropopliteal occlusions and
intermittent claudication. The treatment is relatively atraumatic, complications are rare and in most cases treated with
endovascular techniques. Patency rates are low. In cases of critical ischaemia, time can be important for outcome with
respect to limb salvage. We therefore find that the poor patency rates of subintimal angioplasty of femoropopliteal occlusions
contraindicate its use in the treatment of critical ischaemia with exception of cases unsuitable for surgical treatment.
Key Words: Subintimal angioplasty; Femoropopliteal occlusions.
Introduction
The technique of intentional subintimal recanalisation
of femoropopliteal occlusions was first described by
Bolia and his associates in 1990.1 Their publication of
long-term results in 1994, suggested that this new
approach was a useful alternative to bypass surgery.2
Reports from other centres have been scarce. Only one
centre has published results as promising as those of
Bolia and his group.3 Subintimal angioplasty has been
used as a treatment of infrainguinal arterial occlusions
at our institution since 1997. The aim of this study is to
report our results of this treatment of above-knee
femoropopliteal occlusions.
Patients and Methods
From January 1997 to January 2002, 109 patients
underwent a total of 124 subintimal recanalisations
of above-knee femoropopliteal occlusions. There
were 69 men and 40 women (37%) aged 35±92 years
(mean 72 years). The indication was disabling inter-
mittent claudication (IC) in 81 cases (65%) and critical
ischaemia (CI) as defined by the second European
Consensus Document4 in 43 (35%). Other risk factors
are listed in Table 1. The mean occlusion length was
13 cm (range 3±35 cm). The quality of the run off
was defined on basis of the number of patent crural
vessels, as good (41) in 80 limbs (65%) and poor (0±1)
in 41 limbs (33%). It was not possible to retrieve
Table 1. Associated conditions and comorbidity in 109 patients
treated with subintimal angioplasty of femoropopliteal occlu-
sions. The information was incomplete in some cases.
Condition Proportion %
Heart disease 50/108 46
Hypertension 47/108 43
Diabetes mellitus 19/107 18
Stroke 13/108 12
COPD 12/108 11
Smoker 55/100 55
Creatinine4 125mmol/l 16/107 15
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in main, thus obtaining a high initial success rate. But
these selection criteria do not account for the tendency
to later re-occlusions. The high initial success rate of
90% may indicate that there were procedures accepted
as satisfactory that should have been regarded as
failures.
By creating an intimal and subintimal injury one
may expect a situation with increased thrombogeni-
city within the subintimal canal. We do not know the
duration of this state nor the necessity for adjunctive
anti-thrombotic therapy. London et al. administered
5000 IU of heparin during the procedure, but had
otherwise no defined policy for post-procedural
administration of aspirin. They found aspirin admin-
istration as a significant, but dependent factor for
patency in their patients.2 Reekers et al. administrated
i.v. heparin for 24 h after the procedure, followed by
80-mg aspirin twice daily for an undefined length of
time.3 Bolia and Bell recommend anticoagulation with
i.v. heparin 6000 IU four times during the first 24 h
after the procedure followed by a prescription of
150- or 300-mg aspirin daily for three months.
Furthermore they administer Tholazoline and Nitro-
glycerine during the procedure and local application
of Nitroglycerine after the procedure to avoid distal
spasm and thereby increase flow through the recon-
struction.8 McCarthy et al.9 do not mention the anti-
thrombotic therapy in their group of patients.
In previous reports, symptomatic patency as well as
haemodynamic patency has been used to evaluate the
method, the symptomatic patencies being somewhat
higher than the haemodynamic. A relief from symp-
toms in spite of re-occlusion might be caused by other
factors unrelated to the procedure itself, i.e. placebo
effect or training. We have also seen cases that had
little relief of or even worsening of symptoms in spite
of a patent reconstruction because of progression of
atherosclerosis distally to the popliteal artery. We find
that this new method should be evaluated on the basis
of haemodynamic patencies only, preferentially con-
firmed by duplex, to avoid confusion of confounding
factors.
The primary assisted patency rates after 6 and
12 months were 43 and 37%, which is considerably
inferior to results reported by other centres (Table 3).
Our dissatisfaction with these results is reflected in the
decline of interventions during the last two years of
the study. The 6-month patency rates for patients
with IC was 54% and CI 24%. This difference was
statistically significant. In our study the proportion
of patients with CI was relatively high compared to
the proportion reported by London et al. (Table 3) that
may contribute to the high re-occlusion rates in our
material.
In our series the majority of re-occlusions occurred
within the first 6 months after the procedure. This
explains the difference in the mean (7 months) and
the median (3 months) follow-up time and a mean
follow-up time of only 7 months. This implies that
the early controls are the most important in order to
detect factors of significance for the patency and pre-
vention of re-occlusion. Risk factors for re-occlusion
vary in the different studies. Apart from CI, we found
that diabetes mellitus was as independent risk factor
for re-occlusion in successfully treated cases. Runoff
was a significant but dependent risk factor for re-
occlusion. London et al. found that in addition to run-
off, smoking and occlusion length were independent
risk factors for re-occlusion. In our series, neither
occlusion length nor smoking affected patency signifi-
cantly. Angiographic results were the only factor of
significance for patency rates in the group of patients
Reekers et al. investigated. McCarthy et al. reported
the runoff status as the only independent factor affect-
ing patency rates.
We conclude that subintimal angioplasty of
femoro-popliteal occlusion is an alternative to surgical
intervention in cases of disabling IC. The treatment is
less traumatic than surgery. Complications are rare,
not fatal, and may in most cases be treated with
Table 3. Comparison of patency calculated on basis of intention to treat.
Author n Initial
success (%)
Patency
6 months (%)
Patency
12 months (%)
Indication
CI/IC
Significant factors for
patency (p5 0.05)
London et al. 200 80 64 57 178/22 Smoking y
Length y
Runoff y
Reekers et al. 40 85 60 29/11 Angio graphic result z
McCarthy et al. 69 74 51 26/43 Runoff 
Haukeland 124 90 43 37 78/46 Indication y
Diabetes y
Pearsons w2 test.
yMultivariate analysis.
zMethod of calculation not described in the report.
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endovascular techniques. Patency rates are low but
may possibly be improved by a better patient selec-
tion, clearer differentiation between technical suc-
cesses and failures, and more aggressive
antithrombotic therapy prior to as well as after the
procedure. In cases of CI, the patency rates are very
low. Time can be important for outcome with respect
to limb salvage in this group of patients. We therefore
find that subintimal angioplasty of femoropopliteal
occlusions cannot be recommended in the treatment
of CI with exception of cases that are unfit for surgical
treatment. Further research of factors affecting and
defining technical success vs failures, the haemody-
namic properties of the subintimal canal, criteria for
secondary interventions and the significance of anti-
thrombotic therapy are needed.
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